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act of March 3, 1883, as 
>» 1928; 370 O. G. 757) 


(Granted under the 
amended April 30. 


'The invention described herein may be manu- 
factured and used by or for the Government for 
governmental purposes without the payment to 
me of any royalty thereon, 

The invention relates to brakes, and while in 
many respects applicable to general use, is specif- 
ically valuable for use in steering brakes for 
rugged transmissions commonly used. in endless 
track tractive engines, such as “Bull-dozers,” 
tractors, and military machines such as armored 
tanks, wherein Steering is effected by selective 
braking or locking of one or the other of two trac- 
tion elements between which a differential driving 
gear is connected. This type of steering has been 
common over a long period, and in most military 
uses involves severe load stresses and shock to the 
braking means. With the advent of “tanks” the 
brakes used Operated well enough in those 
machines during the war of 1914-18. The great 
increase in armor, and armament, with accom- 
panying greater size and heavier framing, in- 
crease in size of crews and auxiliary equipment 
and the recent requirements for high speeds ac- 
companied by the installation of high power mo- 
tors including airplane type radial motors, has 
shown the conventional brake totally inadequate, 
Limitation of Space has made enlargement of 
common drums impracticable and excessive 
Weight has also been a material factor making the 
Solution of the problem of an adequate steering 
brake difficult, . i 

It is therefore a Paramount object of the inven- 
tion to provide a brake adapted to oppose momen- 
tum inertia of the greatly augmented: masses of 
tanks and their loads together with: the aug- 
mented forces transmitted from the power plants 
of these machines, while at the same time avoid- 
ing the making of demands for increased. space 
for the brake and also enabling its operation by 


the pedals and linkage heretofore used to operate ` 


smaller or less effective brakes, as-well as avoid- 
ing requirement for greater extent of movement 
of pedals or the brake levers and linkages between 
the pedals and brake shoes. . | 

In this direction it is an aim to give a multiple 
srooved drum brake with a novel form of shoe 
structure therefot, having characteristics con- 
tributing to increased effectiveness as well as 
affording greatly increased braking surface with- 
in a given axial dimension and diameter of drum. 

A further animating motive is to present a new 
and effective linkage and force-amplifying means 
‘With ‘anchorage, so constructed and organized 
that the added torque stresses are amply opposed 
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"case „structure 10 in 


and aćcommodated in a relatively reduced ‘space 

and with a greatly simplified structure - = 
Another attainment of value is the encasement 

of the brake unit within a minimum’ space ‘and 


- Weight of. material, and embodying a novel coor- 


dination of case and operative parts.: "` E 
it is a further valuable feature that the parts 
required. are producible with an absence of: com= 
plications in production and assembly, enabling 
the use of conventional practices in Manufacture, 
and conventional forms of elements in large part. 
Additional objects, advantages and features of 
invention lie in the construction arrangement and 
combination of parts involved in the embodiment 
of the invention, as will become apparent from 
the following description and ‘drawings; wherein: ` 
Figure. 1 is a vertical Sectional view of one 


embodiment ‘of. the ‘invention; . ża 
Figure 2 is an elevational view. approximately- 
in a plane with the line 2—2 of Figure 1; °° R 
Figure 3 is a detail perspective of one of the” 
operating yokes; . SR * O) 
Figure 4 is a section on 
ure 1; ; ees = 
Figure 5 is a section on the line 5—5 of Figure 1. 
Referring to the drawings, there is illustrated a 
which: there is journalled -a 
shaft tl, which may be ohne of two'coaxial counter 
shafts connected by the usual differential gearing 
(not. shown): dividing the. force’ received ‘from a, 
12 suitable for trans- 
mitting power to a tractive unit at one side of a 
vehicle is shown splined on ‘the shaft, antifriction 
bearings 13 and {4 supporting ` the. gear being 
mounted in.a recessed part. of the adjacent: end 


the line 4-4 of Fig- 


` Wall 15 and in an inward annular extension’ 16 
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from the. wall, . respectively.- The ‘extension 16 
affords a substantially cylindrical chamber: inte- 
tiorly relieved between the :bearings' and stiffened 
exteriorly by a number of webs iT.. u, 

Immediately adjacent and 


of the rabbet; =~- 
. The. hub is formed with a circumscribing 
cylindrical drum seat 20 at its outer end, integral 
with which, and Spaced from one extremity: of 


` the seat, there is a number of peripheral spaced 


55 


radial lugs or flanges 21. A drum 22. is provided, 
having an annular web 1 ange 23 finished to-fit 
at its inner edge ont e. seat 28. beside „the 


m m 
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lugs 21. 


Re 


Bolts 24 are engaged, thoush the lugs 
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and flange, held with locked nuts, by which the ` 


flange is drawn tightly on to the seat and against 
the lugs. The drum has a broad rim formed 
with a multiplicity of circumscribing V-grooves 
25 (five being shown) of uniform depth and 
closely spaced axially on the drum, the sides 
of each groove being disposed at an angle of 
approximately forty degrees to each other, 
measured in a radial plane. The width of the 
groove is thus approximately 56 of the altitude 
of the vertex of 
bottoms of the grooves, however, are not- formed 
by an angular junction of the sides, but are 
rounded a distance short of the geometrically 
projected vertex. of opposite elements of the 
groove sides. The case 19 includes a tob plate 


portion 27 somewhat below the top of the drum, 
and on this there is formed an oblique for-. 


wardly inclined cupola extension 28 over and 
around the drum, having an opening 29, bounded 
by an inclined rear wall 30, and inner and outer 
vertical side walls 31 and 32 formed integrally 
with the flat top plate. The forward edge of 
the opening is at the level of the top plate and 
this and the: other edges of the opening 29 
formed by the walis „named are finished in a 
plane inclined upwardly from front to rear. A 
cover plate 33 is bolted over the opening 29 on 
which there is a central raised operator and 
adjuster housing 34. The side walls of the 
housing 34 are formed with bushed bearings 35 
in which ‘there is xevolubly mounted a brake- 
operating rock shaft 36; enlarged within the 
housing, one end of the shaft stopping within 
the wall of the housing where the opening is 
closed outwardly of the shaft by a plug disc 36’, 
the opposite end of the shaft being extended 
through the side of the housing and an operating 
lever 31 fixed thereon. Near. respective ends 
the enlarged part of the shaft in the housing 
has two cylindrical parallel diametrical openings 
38 therethrough normal to the shaft axis. Two 
studs 39 on a toggle yoke 40 are slidably inserted 
through these openings from one side, these 
studs having a length substantially greater than 
the diameter of the shaft. The yoke 40 consists 
of a broad, bored pearing eye 41, with its axis 
parallel to the shaft, from one side of which there 
are extended divergent arms 42 substantially in 
a radial. plane from the eye, and at a distance 
from the eye 41 the arms are extended as stud 
bases 43 in a plane oblique to that in which the 
arms are laid, and. in a plane parallel to and 
spaced from the shaft and the eye 4i, the 
bases being also spaced apart more than the 
width of. the eye. Set, in the bases there are 
respective studs 39 which are thus in a common 
plane at an acute angle to (be plane of the arms 
42, so that the axis of the eye is spaced only 
a short distance from the plane of the studs 
and is near the shaft 36. From each of the 
bases 43 parallel short arms 44 are extended 
obliquely from the | Jane of the bases 43, to- 
ward the same side on which the studs extend, 
and beside the shaft. At their extremities coaxial 
trunnions 45 are set, projecting toward but 
stopping short of each other and on an axis 
parallel to that of 
the plane of the studs. 
serted.in the 
the axes of the eye 41 and the trunnions 45. 
The eye 41, located at the rear of the. shaft, 
has a heavy pin 46 engaged therethrough, and 


- projecting at each side, on which there are hung 


the eye 41 and slightly nearer 
With the studs 39 in- 


the angle subtended. The- 
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- nected thereto by cross 
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shaft, the latter thus lies between . 


four anchor links 41, through the extremities 
of which a similar cross pin 48 is engaged, and 
to which pin there are also connected the ex- 
tremities of five curved brake segments or 
shoes 50, laid in respective grooves 25 of the 
drum, and each hawing at each end pairs of 
¢ransverely spaced radially extended ears 49 
through one set of which the pin 48 is engaged. 
There is a chain series of the shoes laid around 
the drum in each groove, each two mutually 
adjacent shoes being connected by a short cou- 
pling link 5i laid between the ears 49 and con- 
pins 48. Each segment 
or shoe 59 has an inner portion conforming to 
the shape of the groove in cross section and 
stopping short of the bottom of the groove. They 
are made of material appropriate to brake use, 
heretofore known or which may become avail- 
able, such as cast iron and bronze. 

Between the two links 41 at each end of the 
cross pin 46, an anchor 52 is mounted on the 
cover housing, consisting of a stud piece set 
against a shoulder 53 on the inside of the hous- 
ing over the links AT. the stud extending obliquely 
inward and downward toward the drum in a 
counter clockwise direction, and having a saddle 

earing recess. 84 across the end, into which the 
pin 46 is set. The anchor is provided with a 
bolt stud 55 in its base extended longitudinally 
therefrom and outward through the housing and 
secured by an exterior nut 56 which draws the 
anchor tightly agaiast the shoulder 53. A plane 
normal to the shoulder 53 and through the 
middle of the saddle recess 54 is tangent to the . 
are of movement of the pin 46 with the shaft 
35 and away from the seats 54 (should such 
movement occur), when the parts are assembled 
as shown in Figure 1, so that the pin 46 is free 
for movement away from engagement in the 
saddle recess in case of need, as will appear. 

The opposite or forward end of the brake chain 
terminates close to a tangent of the drum passing 
closely inward of the trunnions 45, so that a line 
through the axes of the trunnions.and of the last 


, cross pin 48 in the brake segments is parallel to 


such tangent at a medial position (in their range 
of operative movement) of the principal operat- 
ing parts connected to this end of the shoe chain. 

Connected to the last cross pin at the forward 
end of the brake chain there is a connector 51, 
which is a fork head having five ears 58 alined 
with respective terminal brake segments and se: 
cured between the respective pairs of ears there- 
of by the pin 48. The connector has an interiorly 
threaded tubular shank 59, of substantial length, 
into which there is screwed an adjusting rod and 
link 62 which is extended upwardly and rear- 
wardly at a slight inclination, between the inner 
ends of the trunnions 45 and through the top. of 
the housing 34 anda ‘distance beyond. Its upper 
end is formed with a hexagon head 61. The top 
wall of the housing is formed with a rabbetted 
opening 62 clearing the stem liberally and a dust 
excluding washer 53 is confined in the rabbet, 
closely fitted to the rod and retained by a cover 
washer 64. ma 

A collar 63 is pinned on the rod close below 
the trunnions 45 to receive downward thrust of 
the trunnions, and on the rod over the trunnions 
there is a guide block 65 adapted to receive on its 
lower end the upward thrust of the trunnions. 
The rod is revoluble in the block and is formed 
with an integral enlarged collar or shoulder $1 
resting on the upper side of the block, and lo- 
cated a distance below the top of the housing. 
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The block is supported for upward sliding and of the shaft 36 carrying the yoke 44, draws the 
tilting movement with the rod by means of heavy Pin A8 from the seats in the: anchor studs 52, the ` 
pivot and guide pins 68 set in transversely bored studs 39 tending to draw slightly from their ini-. 
bosses 69, on the housing, and also engaged ` tial position in the shaft 36. - 


ported thereon at its lower limit’ of- movement either direction is transmitted to heavy case parts 
and is free for upward movement of varying ex- _ and does not oppose movement of the leverage. 
tent, according to the force of application in the this construction the advantages of ths 


brake operating connections, and: the degree of 10: uniform frictional contact of the band brake are 


rod has formed in its surface a plurality of lon- 15 tions of shoe elements including flexible bands. 


z D should be appreciated that the construction 
GE E gl E cp 
bins 68 to a distance therebelow which will in- posite ends of a flexible or other brake member  - 


grooves. Each pin 68 is axially bored at its inner ane ata a tira 4 and the resist- 
end to receive a ball 13 slidably therein and a It should also be noted that as the shoe seg- 
Protractile spring 74 confined in at least one of 


these bores by a respective ball 13, so that the 25 moja wear the axes of the cross pins 46 snd 4g 


$ i movement, and it ma be seen in Fi ure 1 that 
In operation, when the parts are assembled as 30 this block is be y > 


described, the released’ position is as shown in 


full lines in Figure 1, At this position the rod ance adjacent the shaft 36. On the intervenin 
may be rotated to draw the brake chain closer S f i 


40 the shoes, requiring no springs to effect clearance. 


tends to draw the pin 46 and rear end portion of 45 
the brake chain forwardly, and raises the trun- 


nions 45 against the block 66 which is thus thrust the movement of the'yoke thr 
against the Shoulder 67 of the rod 60. This i 


brake chain upward, tightening the engagement 50 rearward to released positions, 


the studs 39 in the shaft 36 to compensate for 55 stopped, and-in such use has been found excep- 


46 as a fulcrum as the trunnions Swing upwardly, in other types of transmissions as will be ap- 

The movement required for full application is parent, 

very slight so that the movement of the studs 39 The invention has been found highly advanta- 

in the shaft will be still. smaller. 60 Sous in use in tanks, by reason of the single 
Release movement of the lever 37 involves a- re- simple adjustment required to compensate for 

verse sequence in functions, counterclockwise wear and to keep the brake in highly effective 

movement of the shaft 36 forcing the brake shoes operative condition, ; 

to release the drum. The links and shoes are slidable on the pins 46 
In the brake applying operation, the rod 60 and 65 and 48 so that good alinement of the direction 

block 66 move upwardly relatively to the pins 68, of application of force to the brake shoes is auto- 


which consequently have lower bositions in the Matically effected and maintained, thus avoiding 
Slots 78 for the time being, and the ball 13 travels unequal wear of the faces of the shoes due -to 
in the registered &roove 72, holding the rod misalinement and also correcting alinement in 
against rotation at all times, 70. Case of unequal wear on opposite sides of a shoe 
In case of application of the brake while the. due to faults in material, or axial displacement 
drum is rotating in a counterclockwise direction of the drum, i - 
the draft on the chain of shoes is communicated Ihave disclosed the invention with particularity 
to the rod, and through its collar 61 and block 66 in the best form in which it has been developed 
to the heavy pins 68. At the same time, rotation 75 at this time, but it will nevertheless be understood 


4 


that changes in the construction, arrangement, 


and combination of parts, substitution of mate- 
rials and equivalents mechanical or otherwise 
may be made without departing from the spirit 


of the invention within the scope of the appended 


claims, wherein I claim: 
1, Ina brake, a drum, 
the drum mounted on an axis parallel to that of 
the drum, means to rock the shaft, a fiexible 
brake device extended around the drum, a yoke 
device having a diametrically slidable connection 
with the shaft, and having opposite arms €x- 
tended beside the shaft and connected to respec 
tive ends of said brake device, and a fixed an- 
chorage for one of said connections. 


a rock shaft close ie 


"2. Ina brake of the character described a brake 


operating member of limited movement, a direct 
brake connection member, a mounting, a guide 
device pivoted thereon on an axis transverse to 
the direction of movement of said operating mem- 
ber, an adjusting member slidable and revoluble 
therein on an axis coincident with said direc- 
tion and having screw engagement with said con- 
nection member, means to limit sliding movement 
of said adjusting member in one direction, said 
operating member having a revoluble non-sliding 
connection with said adjusting member. 

a Ina brake of the character described a brake 
connecting member, 
thereon and slidable away from and toward said 
connecting member, an adjusting rod engaged 
revolubly through said guide and having screw 
engagement with said connecting member means 
to limit sliding movement of the adjusting rod 
in the direction of said connection and a brake 
operating member revolubly engaged with the 
rod. 

4. The brake structure of claim 3 in which said 
mounting comprises opposed pivot pins adjacent 
opposite sides of said rod, said guide having lon- 
gitudinal slots receiving said pins and constitut= 
ing part of said means to limit sliding movement 
of the adjusting rod. 

. 5. The structure of claim 3 in which said 
mounting comprises opposed pivot pins in close 
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a mounting, a guide pivoted - 
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radial relation to said rod said guide having ion- 
gitudinal slots receiving the pins at least one of 
said pins having a spring loaded rounded wiper 
thereon, said rod having a plurality of longitudi- 
nal grooves adjacent said wiper and extending 
a distance equal to the range of movement of said 
red there adjacent. : 

6. The structure of claim 1 in which said an- 
chorage consists of a saddle bearing having its 
open side presented in a direction opposite normal 
rotation of the drum and in the direction of ap- 
plication mevement of the adjacent said connec- 
tion between the yoke and brake device. 

7. In a brake, a revoluble brake drum, a shaft 
revoluble on an axis parallel to that of the drum, 
a flexible shoe device around the drum, a fixed 
anchorage engaged with one end thereof adjacent 
the shaft, angularly spaced eccentric connections 
between the shaft and respective ends of said 
shoe device, and means to rock the shaft, said an- 
chorage being an abutment device, said brake de- 
vice having a part at one end constructed and 
arranged to engage the abutment under rotation 
with the drum in one direction said eccentric 
connections comprising a rigid member radially 
movable on said shaft and having respective ends 
of the brake device connected thereto for appli- 
cation of draft forces in respective directions, un- 
der rotation of the shaft. 

8, In a brake of the character described, a 
multiple grooved drum, a flexible shoe device in 
respective grooves thereof each consisting of a 
plurality of separate rigid groove-fitting segments 
connected in chain relation in each groove and 
draft connections at each end of the shoe, said 
connections between segments and at least one 
draft connection each including a transverse pivot 
pin, said segments being engaged for lateral slid- 
able movement on the pin in variable mutually 
spaced relation whereby automatic lateral ad- 
justment of the segments on said pin will occur 
under unbalanced pressure of the segments 
against the sides of the grooves. 


HARRY A. KNOX. 


